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(57) ABSTRACT

An 1mpact nozzle that atomizes fuel and minimizes lique-
fication at a supercharger intake manifold comprises a body
defining an enclosed channel having proximal and distal
ends, a means for attaching a jet to the proximal end, and a
pedestal spanning the distal end. An impact pin extending
proximally from the pedestal 1s spaced distally from the
distal end of the channel. The impact pin may be mounted
to a central longitudinal member having four contoured
sides each having a maximum thickness at 1ts distal end and
a mimimum thickness at 1ts proximal end, the minimum
thickness occurring along one of four straight edges that
define a rectangular end of the central longitudinal member
to which the impact pin 1s attached, and each border between
any two contoured sides forming a sharp contoured edge for
evenly dispersing atomized fuel.
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DRIPLESS ATOMIZING IMPACT NOZZLE
AND JET ASSEMBLY

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Appli-

cation 62/441,189 that was filed on Dec. 31, 2016 and which
1s fully incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present mvention relates generally to supercharger
tuel 1njectors, and more specifically to fuel injector jets
having impact nozzles that disperse fuel entering an intake
manifold of an engine.

Description of Related Art

Supercharger design and principles of operation are well
known. Generally, superchargers increase the pressure or
density of air supplied to an internal combustion engine to
give each intake cycle of the engine more oxygen, thus
increasing power. One common application for supercharg-
ers 1s 1n drag racing engines.

A known design for a supercharger used 1n drag racing
includes a hollow shaft or tube having multiple outlets
spaced along the length of the tube that face the air intake
manifold of the supercharger. Each of the outlets 1s fixed
with a specialized impact nozzle, so that atomized fuel
exiting the outlets disperses throughout a greater volume of
airr when entering the manifold. The fuel 1s typically sup-
plied by a positive displacement gear pump driven directly
ofl the cam shaift of the engine. This design 1s suitable for
methanol or mitromethane engines that demand a fuel flow
rate of up to 10,000 Ib/hr suflicient to atomize the fuel.

Impact nozzles are designed to accelerate, and then inter-
tere with, the flow of fuel exiting the nozzle, to create a more
homogeneous dispersion of the atomized fuel when it mixes
with air. Generally, impact nozzles are configured with a
batlle or other deflecting structure disposed a short distance
from the nozzle outlet. The deflecting structure provides an
impact surface to eflect the interference and dispersal of the
atomized fuel. However, all such impact nozzles known 1n
the prior art sufler from an inherent problem of fuel build-up
at the impact surface. As the tuel collides with the detlecting
structure, some of the fuel reliquefies and drips away from
the manifold, which reduces the overall efliciency of the
engine. It 1s notoriously difficult to manufacture an 1mpact
nozzle that avoids fuel build-up, because the deflecting
structure must also include a support structure that places the
deflecting structure in the path of emaitted fuel. The support
structure 1tself 1s dithicult to form by known manufacturing
methods, and tends to exacerbate the problem of build-up.

The object of the present invention 1s to provide an
advanced design for an impact nozzle and jet assembly that
mimmizes fuel build-up and liquefication, and that 1s rela-
tively easy to manufacture.

SUMMARY OF THE INVENTION

The present mvention provides an engineered design for
an atomizing impact nozzle and jet assembly that can
improve the efliciency of dragster engines by minimizing
tuel build-up and liquefication at the intake manifold of a
supercharger. Generally, an atomizing impact nozzle accord-
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2

ing to the present invention comprises a body defining an
enclosed channel having proximal and distal ends, a means

at the proximal end of the channel for attaching a jet within
the body, and a deflecting structure for dispersing fuel
emitted from the jet. The deflecting structure comprises a
pedestal spanning the distal end of the channel, and an
impact pin extending proximally from the pedestal, the
impact pin oriented concentrically with respect to the chan-
nel and spaced distally from the distal end of the channel.

In one embodiment, the pedestal consists of a transverse
member supported between two longitudinal members that
cach extend distally from the distal end of the enclosed
channel. A central longitudinal member extends proximally
from a midpoint of the transverse member and provides a
mounting area for the impact pin. The central longitudinal
member comprises a generally conical volume having four
contoured sides. Each of the four contoured sides has a
maximum thickness at a distal end of the central longitudinal
member and a minimum thickness at a proximal end of the
central longitudinal member. The minimum thickness of
cach contoured side occurs along one of four straight edges
adjacent to a distal end of the impact pin, so that the four
straight edges define a rectangular end of the central longi-
tudinal member to which the impact pin 1s attached. Each
border between any two contoured sides forms a sharp
contoured edge. When fuel 1s emitted from a jet that i1s
attached to the nozzle, the sharp, contoured edges of the
central longitudinal member evenly disperse and atomize the
fuel with minimal build-up.

BRIEF DESCRIPTION OF THE DRAWINGS

Other systems, methods, features and advantages of the
invention will be or will become apparent to one with skill
in the art upon examination of the following figures and
detailed description. It 1s mtended that all such additional
systems, methods, features and advantages be included
within this description, be within the scope of the invention,
and be protected by the accompanying claims. Component
parts shown 1n the drawings are not necessarily to scale, and
may be exaggerated to better illustrate the important features
of the invention. Dimensions shown are exemplary only. In
the drawings, like reference numerals may designate like
parts throughout the different views, wherein:

FIG. 1 1s a perspective view of one embodiment of a
dripless atomizing impact nozzle according to the invention.

FIG. 2 1s a side view of the dripless atomizing impact
nozzle of FIG. 1, showing internal configuration in phantom
lines.

FIG. 3 1s a right end view of the dripless atomizing impact
nozzle of FIG. 1.

FIG. 4 15 a left end view of the dripless atomizing impact
nozzle of FIG. 1.

FIG. 5 1s a cross-sectional top view of the dripless
atomizing 1mpact nozzle of FIG. 1 taken along section A-A
of FIG. 4.

FIG. 6 1s another side view of the dripless atomizing
impact nozzle of FIG. 1, showing the location of section B-B
tor FIG. 7.

FIG. 7 1s a cross-sectional view of the dripless atomizing
impact nozzle of FIG. 1 taken along section B-B of FIG. 6.

FIG. 8 1s another left end view of the dripless atomizing
impact nozzle of FIG. 1, showing internal configuration in
phantom lines.

FIG. 9 1s a top view of the dripless atomizing impact
nozzle of FIG. 1, showing internal configuration in phantom
lines.
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FIG. 10 1s a perspective view of one embodiment of a jet
configured for coupling to a dripless atomizing impact
nozzle according to the mvention.

FIG. 11 1s a side view of the jet of FIG. 10 showing
internal configuration 1n phantom lines.

FIG. 12 1s a right end view of the jet of FIG. 10.

FIG. 13 1s a left end view of the jet of FIG. 10.

FIG. 14 15 a cross-sectional top view of the jet of FIG. 10
taken along section C-C of FIG. 13.

FIG. 15 1s a side view of one embodiment of a dripless
atomizing impact nozzle and jet assembly according to the
present invention.

FIG. 16 1s a right end view of the assembly of FIG. 15.

FIG. 17 1s a top view of the assembly of FIG. 15.

FIG. 18 1s a left end view of the assembly of FIG. 15.

FIG. 19 1s a cross-sectional side view of the assembly of
FIG. 15 taken along section D-D of FIG. 18.

FI1G. 20 1s a cross-sectional top view of the assembly of
FIG. 15 taken along section E-E of FIG. 18.

FIG. 21 1s a perspective view of one embodiment accord-
ing to the mvention of a dripless atomizing impact nozzle
and jet assembly.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

The following disclosure presents exemplary embodi-
ments for an atomizing impact nozzle and jet assembly that
can 1improve the ethiciency of dragster engines by minimiz-
ing fuel build-up and liquefication at the intake manifold of
a supercharger. The advantage of the present invention 1s
achieved, especially, by the structure of the atomizing
impact nozzle portion of the assembly that features a spe-
clalized deflecting structure that 1s more fully described
below and in the accompanying drawings.

FIG. 1 shows a perspective view of one embodiment of a
dripless atomizing impact nozzle 10 according to the inven-
tion. The impact nozzle 10 1s configured for attachment to a
jet 60 (FIG. 10) according to the invention to form an
assembly according to the invention. The impact nozzle 10
may be machined from a single piece of material, such as
metal or plastic. In a preferred embodiment, the material for
impact nozzle 10 comprises brass, ol a composition com-
monly used for pipe fittings that conduct pressurized fluids,
such as C360 brass. With reference to FIGS. 1 to 9, the
impact nozzle 10 comprises a body 12 through which 1is
defined an enclosed channel 14 having a proximal end 16
and a distal end 18. The enclosed channel 14 1s preferably
formed as a cylindrical void in the body 12, and aligned
concentrically with respect to a longitudinal axis 11 that runs
through the center of body 12 from the proximal end to the
distal end.

The impact nozzle 10 further comprises a means 20 at the
proximal end 16 of the channel 14 for attaching a jet 60
within the body 12. The means 20 may include any con-
ventional structure for connecting pipe fittings, such as a
threaded connection, a compression fit, crimped connection,
ctc. In one embodiment, means 20 comprises a 10-24-024
ID female threaded connection. At the distal end 18 of the
channel 14, the impact nozzle 10 comprises a deflecting
structure 22. The deflecting structure 22 may comprise a
pedestal 24 that spans the distal end 18 of the channel 14,
and an 1mpact pin 26 that extends from the pedestal 24 1n a
proximal direction toward the distal end 18 of the channel
14, as shown. The impact pin 26 may be oriented concen-
trically with respect to the channel 14, that 1s, aligned along,
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4

axis 11, and spaced distally from the distal end 18 of the
channel, as best i1llustrated in FIG. 2.

FIGS. 1 to 9 illustrate various additional features of the
impact nozzle 10. For example, the enclosed channel 14 may
be cylindrical, and may be configured with attaching means
20 1n the form of threading formed on an inside diameter of
the enclosed channel 14, 1.e., as a female pipe fitting suitable
for engagement with a complimentary male fitting formed
on the outside diameter of a jet 60 (see, e.g. FIGS. 10 and
15). The threading or other attaching means 20 of the impact
nozzle 10 may be further configured to place an outlet of the
jet 60 at the distal end 18 of the enclosed channel 14. That
1s, when the jet 60 1s fully attached (1.e. fully inserted) within
the enclosed channel 14, the outlet 64 of the jet 60 lies 1n the
same plane 80 as the distal end 18 of the enclosed channel
14, as shown 1n FIG. 19. In another embodiment, the
attaching means 20 of the impact nozzle 10 may be config-
ured to orient an outlet 64 of the jet 60 concentrically within
the enclosed channel 14. The attaching means 20 may also

be configured to orient an outlet 64 of the jet 60 concentri-
cally within the channel 14 when the jet 60 1s fully attached
(1.e. fully inserted) within the body 12.

The impact nozzle 10 includes the specialized pedestal 24
for supporting the impact pin 26. The pedestal 24 1s the
bridge-like structure shown on the left-hand side of FIGS. 1
and 2. The pedestal 24 supports the impact pin 26 so that the
impact pin may be oriented concentrically with respect to
the central axis 11, and so that the proximal end of the
impact pin 26 1s located opposite the distal end of the jet 60.
This configuration ensures that the impact pin 26 lies in the
direct path of fluid flow exiting the jet 60.

The pedestal 24 includes at least one longitudinal member
28 or 30 extending distally from the body 12 1n a direction
substantially parallel to the enclosed channel 14. The ped-
estal 24 also includes a transverse member 32 extending
perpendicularly from the at least one longitudinal member
28 or 30. In one embodiment, the transverse member 32
supports the impact pin 26. In another embodiment, the
pedestal 24 may have two longitudinal members 28 and 30
and the transverse member 32 may extend between the two
longitudinal members 28 and 30.

As indicated i FIG. 6, the pedestal 24 may also include
a central longitudinal member 34 extending proximally from
a midpoint of the transverse member 24 for supporting the
impact pin 26. In one embodiment, the central longitudinal
member 34 may be generally conical. In another embodi-
ment, the central longitudinal member 34 includes at least
one contoured side 36. The contoured side 36 slopes away
from the impact pin 26 in continuous curvature until i1t
reaches a sharp edge 38, as shown. The central longitudinal
member 34 may have a plurality of such contoured sides 36,
wherein at least one border, but preferable all borders,
between any two of the contoured sides forms a sharp edge
38. Typically, each or at least one of the contoured sides 36
has a maximum thickness at a distal end 40 of the central
longitudinal member 34, and a minimum thickness at a
proximal end 42 of the central longitudinal member 34. In
a preferred embodiment, the central longitudinal member 34
comprises a generally conical volume having four contoured
sides 36, as best illustrated 1n FIG. 3. Each contoured side
36 has a maximum thickness at a distal end 40 of the central
longitudinal member 34 and a minimum thickness at a
proximal end 42 of the central longitudinal member 34. As
shown 1n the very center of FIG. 3, the minimum thickness
of each contoured side 36 occurs along one of four straight
edges 46 adjacent to a distal end of the impact pin 26. These
four straight edges 46 define a rectangular end of the central
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longitudinal member 34, to which rectangular end the
impact pin 26 1s attached. In FIG. 3, the four straight edges
46 are shown in diamond configuration and the impact pin
26 appears as a circle within the diamond.

As shown i FIG. 6, each border between any two
contoured sides 36 that slope away from the central longi-
tudinal member 34 forms a sharp contoured edge 38. In one
embodiment, at least one longitudinal member 28 or 30
comprises two contoured sides 36 that define a sharp inner-
most edge 38.

Again with reference to FIGS. 1 and 6, one embodiment
ol an 1mpact nozzle 10 according to the invention includes
a specialized detlecting structure 22 that comprises a gen-
erally rectangular bar formed on the left or distal end of the
nozzle. Using machining techniques well known 1n the art,
the main portions of the impact nozzle—(1) threaded female
jet-attaching proximal end 16, (2) body 12 surrounding the
enclosed channel 14, and (3) deflecting structure 22 formed
as a generally rectangular bar—can be formed from solid
metal or plastic bar stock. In one embodiment, the outer
surface of the body 12 may be machined 1mn a hexagonal
configuration as shown in FIG. 4 (1.e. with six flat surfaces
50 about the perimeter) to facilitate engagement and disen-
gagement of the impact nozzle and jet, e.g., using conven-
tional hex-head sockets or end wrenches. The outermost
sides of the deflecting structure 22 may also be configured
with one or more flat surfaces 52, as shown 1n FIG. 7, to
accommodate hex-head or other fastening tools. Additional
machining 1s required to form the interior shape of the
deflecting structure 22, 1.¢. the pedestal 24 and impact pin
26. In one embodiment, the pedestal 24 1s formed from the
deflecting structure 22 by dnlling concentric conical holes
54 1nto opposing sides of the deflecting structure, with each
such hole centered as indicated by the “+” symbols 1n FIG.
2. Preferably, the concentric conical holes 34 comprise two
sets of concentric conical holes spaced apart to form ther-
cbetween a contoured cantilever extending proximally from
the detlecting structure 22 to provide a mounting area for the
impact pin 26. The contoured cantilever functions identi-
cally as the central longitudinal member 34 as described 1n
previous embodiments. By drnlling the conical holes 54
according to the general shape, dimensions, and placements
shown 1n the drawings, the contoured cantilever 34 will be
formed as a central longitudinal member 34 having four
symmetrical contoured sides 36 (1.e. impact surfaces) slop-
ing from the midpoint of the transverse member 32 from an
area ol maximum width at 40, proximally and concentrically
toward the distal end 18 of the enclosed channel 14, to an
area of mimmimum width at 42 where each contoured side 36
terminates at a straight edge 46 that forms a rectangular
mounting area for the impact pin 26, such that each border
between any two contoured sides 36 forms a sharp edge 38.
The sharp edges 38 and contoured sides 36 of the cantilever
34 help to disperse atomized fuel exiting the jet 60 without
allowing liquefication and build-up to occur on the impact
surfaces 36.

The side view of FIG. 2 also 1llustrates various manufac-
turing details for a dripless atomizing impact nozzle accord-
ing to the mvention. In one exemplary embodiment, the
length 13 from the proximal end 16 to the center point for
concentric conical holes 54 1s about 0.281 inches. In the
same embodiment, the length 15 from proximal end 16 to
distal end 18 may be about 0.219 inches, length 17 may be
about 0.050 inches, length 19 may be about 0.110 inches,
and length 21 may be about 0.055 inches.

The right end view of FIG. 3 illustrates additional manu-
facturing details. The diameter 335 at the proximal end 16
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may be between about 0.295 and 0.300 inches. For the same
exemplary embodiment, diameter 37 defines a female
threaded connection meeting a 10-24UNC-2B threading
specification.

The left end view of FIG. 4 illustrates additional manu-
facturing details. The width 51 of transverse member 32 may
be about 0.060 inches and centered with respect to the axis
11, so that width 53 1s about 0.030 inches. 1.e. half of width
51.

FIGS. 10 to 14 show manufacturing details for a jet 60
according to the invention that can be attached to a dripless
atomizing impact nozzle 10 according to the invention. The
perspective view 1 FIG. 10 indicates a fluid inlet 62 on the
right-hand or proximal side of the jet 60, and shows a fluid
outlet at 64 on the left-hand or distal side of the jet 60. The
jet 60 1s preferably machined from similar metal or plastic
stock used to form the impact nozzle 10. In one embodiment,
the jet 60 1s formed from C360 brass. The jet 60 shown in
these figures provides an exemplary embodiment that has a
generally cylindrical form, and that 1s composed of multiple
cylindrical portions concentrically oriented about a central
axis 66. The exact form of the jet 60 may vary, so long as
its distal end 1s configured to functionally engage the proxi-
mal end of an impact nozzle 10. That 1s, the distal end of the
jet 60 should be configured to form a leak-proot seal when
coupling to the attaching means 20 of the impact nozzle 10
so that fluid may pass through the jet and nozzle to impact
the pin 26 without any fluid loss upstream 1n the assembly.

FIG. 11 shows a side view of the jet 60. In an exemplary
embodiment, the overall length 65 may be about 0.385
inches. Accordingly, for the same embodiment, length 67
may be about 0.194 inches, length 68 may be about 0.086
inches, length 69 may be about 0.041 1nches, length 70 may
be about 0.035 inches, and length 71 may be about 0.025
inches. Diameter 72 may be about 0.134 inches.

FIG. 12 shows a right end view of the jet 60. In an
exemplary embodiment, the outermost diameter 73 com-
prises a male threaded connecting surface, having a 10-24
UNC-2A threading specification. For the same embodiment,
diameter 74 1s about 0.138 inches, diameter 75 1s about
0.125 inches, and diameter 76 1s about 0.063 inches.

FIG. 13 shows a left end view of the jet 60. At the outlet
64, 1n an exemplary embodiment, the diameter 77 1s between
about 0.0235 and 0.0240 inches. For the same embodiment,
diameter 78 1s between about 0.1250 and 0.1255 inches, and
diameter 79 1s about 0.153 inches.

FIG. 14 shows an exemplary internal configuration for the
jet 60. Jet 60 defines an enclosed channel 80 configured to
accelerate fluid from inlet 62 to outlet 64, with the diameter
of the channel at 64 being a desired magnitude less than the
diameter at 62. In an exemplary embodiment, the length 81
of the widest diameter of the channel 1s about 0.031 inches,
and the length 82 from 1nlet 62 to the proximal end of outlet
64 1s about 0.341 inches. At the proximal end of outlet 64,
the machiming radius 83 1s preferably about 0.015 inches.

FIGS. 15 to 20 show various views of one embodiment of
a dripless atomizing impact nozzle and jet assembly accord-
ing to the invention consisting of a jet 60, as shown 1n FIG.
10, attached to a drnipless atomizing impact nozzle 10, as
shown 1n FIG. 1, by threaded engagement. In the assembled
state as shown, the jet 60 1s fully engaged (i.e. fully inserted)
within the impact nozzle 10 such that the outlet 64 of the jet
lies 1n the same plane 80 as the distal end of the enclosed
channel 14 of the impact nozzle 10, and such that the jet 60
1s concentrically oriented with respect to the enclosed chan-
nel 14, 1.e. axes 11 and 66 are aligned. The side view of FIG.
15 illustrates the location of the concentric conical holes 54.
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The cross-sectional side view of FIG. 19 illustrates the
location of 1imaginary plane 80, which appears 1n this view
as a vertical line, and at which plane the outlet 64 of the jet
60 meets the distal end 18 of the enclosed channel 14 when
the jet 60 1s fully engaged with the impact nozzle 10.

FIG. 21 shows a magnified perspective view ol one
embodiment according to the mvention of a dripless atom-
1zing 1mpact nozzle 10 and jet assembly 60, as previously
described.

Exemplary embodiments of the invention have been dis-
closed 1n an 1llustrative style. Accordingly, the terminology
employed throughout should be read in a non-limiting
manner. Although minor modifications to the teachings
herein will occur to those well versed 1n the art, 1t shall be
understood that what 1s intended to be circumscribed within
the scope of the patent warranted hereon are all such
embodiments that reasonably fall within the scope of the
advancement to the art hereby contributed, and that that
scope shall not be restricted, except 1n light of the appended
claims and their equivalents.

What 1s claimed 1s:

1. An 1mpact nozzle, comprising:

a body defining an enclosed channel having proximal and

distal ends:

a means at the proximal end of the channel for attaching

a jet within the body; and

a deflecting structure comprising,

a pedestal spanning the distal end of the channel; and

an 1mpact pin extending proximally from the pedestal,
the impact pin oriented concentrically with respect to
the channel and spaced distally from the distal end of
the channel;

wherein the deflecting structure comprises a generally

rectangular bar, and wherein the pedestal 1s formed
from the deflecting structure by drilling concentric
conical holes 1nto opposing sides of the deflecting
structure.

2. The mmpact nozzle of claim 1 wherein the body, the
attaching means, and the deflecting structure are formed
from a single matenal.

3. The mmpact nozzle of claim 2 wherein the material 1s
brass.

4. The impact nozzle of claam 1 wherein the enclosed
channel 1s cylindrical.

5. The impact nozzle of claim 4 wherein the attaching
means comprises threading.

6. The impact nozzle of claim 5 wherein the threading 1s
formed on an inside diameter of the enclosed channel.

7. The impact nozzle of claim 1 wherein the attaching
means 1s configured to place an outlet of the jet at the distal
end of the enclosed channel.

8. The impact nozzle of claim 7 wherein the attaching
means 1s further configured to place the outlet of the jet at
the distal end of the enclosed channel when the jet 1s fully
attached within the body.

9. The impact nozzle of claim 1 wherein the attaching
means 1s configured to orient an outlet of the jet concentri-
cally within the channel.

10. The mmpact nozzle of claim 9 wherein the attaching
means 1s configured to orient an outlet of the jet concentri-
cally within the channel when the jet 1s fully attached within
the body.

11. The impact nozzle of claim 1 wherein the pedestal
comprises

at least one longitudinal member extending distally from

the body 1 a direction substantially parallel to the
enclosed channel; and
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a transverse member extending perpendicularly from the
at least one longitudinal member and supporting the
impact pin.

12. The impact nozzle of claim 11 wherein the pedestal
comprises two longitudinal members and wherein the trans-
verse member extends between the two longitudinal mem-
bers.

13. The impact nozzle of claim 12 wherein the pedestal
turther comprises a central longitudinal member extending
proximally from a midpoint of the transverse member and
supporting the impact pin.

14. The impact nozzle of claim 13 wherein the central
longitudinal member 1s generally conical.

15. The impact nozzle of claim 13 wherein the central
longitudinal member includes at least one contoured side.

16. The impact nozzle of claim 15 having a plurality of
contoured sides, wherein at least one border between two of
the contoured sides forms a sharp edge.

17. The impact nozzle of claim 15 wherein the at least one
contoured side has a maximum thickness at a distal end of
the central longitudinal member.

18. The impact nozzle of claim 15 wherein the at least one
contoured side has a minimum thickness at a proximal end
of the central longitudinal member.

19. An 1mpact nozzle, comprising:

a body defining an enclosed channel having proximal and

distal ends:

a means at the proximal end of the channel for attaching
a jet within the body; and

a deflecting structure comprising
a pedestal spanning the distal end of the channel; and
an 1mpact pin extending proximally from the pedestal,

the impact pin oriented concentrically with respect to
the channel and spaced distally from the distal end of
the channel;

wherein the pedestal comprises

two longitudinal members, at least one of the longitu-
dinal member extending distally from the body 1n a
direction substantially parallel to the enclosed chan-
nel;

a transverse member extending perpendicularly from
the at least one longitudinal member and supporting,
the impact pin, the transverse member extending

between the two longitudinal members; and

a central longitudinal member extending proximally
from a midpoint of the transverse member and
supporting the impact pin, the central longitudinal
member including at least one contoured side;

wherein the central longitudinal member comprises a
generally conical volume having four contoured sides,
cach contoured side having a maximum thickness at a
distal end of the central longitudinal member and a
minimum thickness at a proximal end of the central
longitudinal member, wherein the minimum thickness
of each contoured side occurs along one of four straight
edges adjacent to a distal end of the impact pin, the four
straight edges defining a rectangular end of the central
longitudinal member to which rectangular end the
impact pin 1s attached, and each border between any
two contoured sides forming a sharp contoured edge.

20. The impact nozzle of claim 11 wherein the at least one
longitudinal member comprises two contoured sides defin-
ing a sharp innermost edge.

21. The impact nozzle of claim 1 wherein the concentric
conical holes comprise two sets of concentric conical holes
spaced apart to form a contoured cantilever therebetween
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extending proximally from the deflecting structure to pro-
vide a mounting area for the impact pin.

22. The impact nozzle of claim 1 wheremn the body
comprises a hexagonal outer surface.
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